1/1 ^— V 



COOLING STRUCTURE FOR MULTILAYERED MOTOR 



Patent number: - JP2000014086 Also published as: 



US61 14784 (A1; 



Publication date: 2000-01-14 

Inventor: NAKANO MASAKI ^ DE1 9928247 (A 

Applicant: NISSAN MOTOR CO LTD 

Classification: 

- international: H02K9/1 9; H02K1 6/02 

- european: 

Application number: JP1 99801 74543 19980622 
Priority number(s): 



Abstract of JP2000014086 
PROBLEM TO BE SOLVED: To provide a 
cooling structure which is suitable for a 
multilayered motor by circulating a coolant to a 
water jacket in a stator so that the motor may be 
cooled effectively. 

SOLUTION: A cooling structure for a multilayered 
motor 1 in which an inner rotor 10 and an outer 
rotor 30 are concentrically arranged in a motor 
housing 41 is constituted in such a way that the 
rear end section of the stator 20 is supported by 
the housing 41 and outputs are taken out from 
the front end section of the outer rotor. Then a 
water jacket 80 which circulates a coolant is 
formed in the stator 20 and an inlet 85 and an 
outlet 86 through which the coolant is supplied to 
and discharged from the jacket 80 are connected 
to the rear end section of the stator 20. In 
addition, a U-turn flow passage 84 which 
changes the flowing direction of the coolant is 
provided at the front end section of the stator 20. 
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£6&c, RSMSB2 7 attU>y=Pr 3 3©HR-*>'< 

1 2 9{c«t^s<fcor^^-r>i 2 7^urg^ 

cntCcfcO, it>^7 3 KDP4 

racMSisti. ^fp-^3 o <t ';>W3 3ord5 

[0 0 6 5] y^r«*3^6rtn-^wi i 

y 7 it^7yt>^y8«nfh^^ Mfcfac 

<h#njf6 ^Jl^:-^ 1 «1f^T^-fe>^y 7^ 

intent fct*»*a<h fHfcS c <h ^pjgg t & 

So 

[0 0 6 6 ] 1 2 9 tt y > :7**~7 3 3 <Dftm 

2 9 <t=FT^^>^5 OCT)*^;* h^#i£a$5 0 a CD 
€» 0 St-t> 7 h 3 9 *J <fci>^ t y 7 3 4©§S 

w«:*s-&snfcnstR^u-h 1 320^^7^ h 

i-K;W;>^13 1WS$ns. @gy>;q 
2 9{^7^ bWsMtiittLX&x^X h — — K;b-<y y 
>^13 0, 1 3 1 tcJcD^Si-i*. §Ry>Al2 

y >^1 3 4#?>^£*v @$s>>^* 1 2 9ti^t^r;i/ 

il^ltC©7v ? 7^y-^>a^7'J>^l 34&C 
[0 06 7 ] F*9n-*f4l 1 <!:lHl^y>^N'l 2 9 <DFa\(f€ 

i 3 5#ftm$ti % xy-7'i35iif>+* 

73 KOHKX^X h-- K;K7'j>^l 3 6Wg 
£*i£<, t>^73 1 &*+V7 3 4<DmiCX5X h- 

- y>^i 3 7#/i^3*i£ ( , 

[0 06 8 ] yT34»x>*y>ai*tt24CC»L 
W^7-/>13 8«:rtl/rlfi3hi 1 *+»;734 

t y>^'7 3 3©mgy >^n'2 sohkcb:*^;* v~ 

[0069] ffl^T 3 5 tt4 0 ©B*R± 

KIE^Sft, ffl*^r3 5iffl* ! * r rtt4 0«R««(D 
7 s -/^^g»4 8*^br— tt^fissns. m#*-7«4 

OOrtHCCttU >^*7 3 3CDl5lg^>>'<2 5^)^^7 
W> 1 4 2%/M/rilM$n5i<?:4>tC. *^*^fcB;£> 



(7) ftBiJ 2 0 0 0 - 1 4 0 8 6 
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[0 0 7 0 3 FHsM%£2 7a0X77^>l 27, * + 
, ;734^7 , 7^13 8^:/C2-^Jj[JXK:<fc^ 

[0 0 7 1 3 ^7^A^i/>y5 7tc«-^^%'j7ix> 
^1 4 7*sa»0^hl 4 8£^OT*$$S$*i, tB* 
=f7li4 0«^7-> t^^>^5 7 tV^'^is^tf 
1 4 7cor^cc— ^0a-7<7'j >^ (K^OIA^) l 
44, 1 45^ir^^ e P-7^7'J>^1 
4 5«1f:7V^i;>2'i 4 7 £7^* ^354 8<9Pi3CC:ft 
10 ££2tl£ c CJ-^T y >^1 4 5ti^^ 
?5 7 £7****384 8<DMCC^»3n-5. 
[0 0 7 2 3 P-WJ>^1 44«^(D^>^-U 

* * - ls-X<Dim&mt}d?r 35©f^ *SB4 8 CC 

t&£-£<£^ <L*r£*^;* FMraitD-7^7 y > 

^1 44tc<t033f$n^ o 

[0 0 7 3 3 D-WJ>yi 4 5te-e<ZM>7^-U 

20 ^-u-x©nra^m^T3 5<D7^**a$4 8ccm§ 

14 5fccfc93[}$<*ft£ 0 

[0 0 7 4 3 §a-7^7'J>yi 4 4. 1 4 5tt«R 

Sa-*7<7 f j>^1 44, 1 4 5H©tt*^>*rJg< 

[0 0 7 5 3 ^7*^^78«3iftP-7^7y> 
^144, 1 4 5«€r8SflttfCH»TSfc«>, =F7>^ 
30 >>>^5 OCD^^X ha^H8P5 0 afctt^TV^^ 
^5 Of*9tc^^;u^AT^^-^;Uils<hur(O^^Ji/ 
AD15 0*W?n^ I, -OI/#>:/ 

fft. 7^7;^^a^7y>^l 3 4*Cff5/a$*i/da 
ttflfe»15 1, xy-^1 3 5tcJBffi$n/c3»R»Bl 

5 2^iiorF | gn-^wi iF*90^-^ju+>^y 1 5 
3«:SAT5, y 1 5 3^cS!£ALfc^^;u 

mt^^7)^y >^l^T y >^ 1 2 6 ^Iot7' 

7^^y^r««3Jcsi^n, mK>^>iy>mtfm2 

40 4rt©t-f;lft7yi54, ffi^T«4OCC^0c$ 
nfcSi^CDS?Ll5 5, 7^^^i7S54 8tC^fi£$n/c1S 
^<D7\1 5 6£5i-oT£-P — 7<7'J 44. 14 

5^ffl*f73 5tC»^n^ e C 5 Lr^a5^S?tl//c 
^7A^y>^5 0«U/c§7KL^^ 

[0 0 7 6 ] ^r^^7^>^'5 0 i@^>^'l 2 9(D 
;by-;H 6 1 (gl^y>^l 2 9ifiD- 
^SSl 1 CDP^K: ;*-Ob^-;H 6 2^ % >7^ 7 ^y^«^;^ 

so >^5 7ii7-7-y^ffi7jf66 0or^«:^-r;u->-;H 6 
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-;H6 1tt816 4li. 7 7^^yf7a«3iSD 
-7^7';>^1 4 4, 1 4 5fKli^ni,t^M^ 

[0 0 7 7 ] «±©<t 5(rCmf&2ti2>*5ZW<Dmim(DB 
[0 07 8 ] M^«*MOil«AffB$«: % x>Sx>2 CD 
49, 77-f^>f-;^>n*2 6teJ:CXx>^>ta7jW 

2 4^7>u-c+i->;r3 4Jcaai$n, §t*^>3 2 

C£)<t£, 1 0 £?fP-£3 O^mifrBlgfcte: 

[0 0 7 9] *f*-£2 0©WMCCt£tf 6n£$*P-£ 

3 0« 4 J*7--£2 OcDrtfliJtc^^^n^rta-^ l 0 

*^ tfl*=PTtt 4 o £ — te£ ft o THiEr * c <b cc 
«fc9; *i^<DfSgB$3*$c#P-#3 0 7^^ffi*=^rW4 

*>n* 0 

[0080] *js^(7>wa^f ^fcc . mm? 7-^6 
y^rSHfar^WL, fia-^iorssu #p- 

*3 O^rffittr^CiftOlC. x>^>ifflM"7f44 

[0 08 1 ] iC5t, lOftn-* 1 0 t 

>fo-^ 3 03&«H*&n±ec|BKS*i-5ii*>«c. Ctii 
l^tt±fc*^r^7^^y^ra*3©if>¥T3 1, 

*t»J734, U>y*T3 3 3W*ttOHI*n±«:E« 

ft? zmmzfrz fflM735^ai 

[0 08 2 ] &m*-Z 1 fCfa<r»T. *fU-£ F7A 1 

3« t -7^r;u^fitc^tur-&^--ji/^T';>^6 3. 

6 4, 6 5«:»aor3a*3n-5. ^-JK7'j>^6 
5i^;K7V>^6 3, 6 4<D3inz>*>&+#lC 
ttihicih. ^p-^F7A1 3 ©38*att*H-#fcfl| 
SSn, ttP-^SOi^-^OO^+^^&fijE 

[0 0 8 3 ]^n-^30(l usaccwur** 



(8) ^20 0 0 - 1 4086 
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-ju^ry>^6 5*^o-cx»s*ir, war oat, 
««cKW6ti*— *f<D^-;u-cr y>^6 3. 6 4Kcfc 

> ft 9. ^P-^F7A13©BJ»S*fi 

[ 0 0 8 4 ] ^^7 7 -feV^J 7 (Dffi^StBS, ^Er— i> 

10 ;^7 i ;>^6 5CD7^^-l/>-^^t5, ^'-Jl/ 

y>ye5cc#r4*P-*iW3 0 b©*** b 

^t^>^4 ifc*fr^p-^3 occffl^mwsatc 

£g£fe£W#>e>n&. 
[0 0 8 5 ] -tf-^r *-fe>*7*y 7©«;mitb*, 

*-^^^^>^4 1 &C*tl,T?fP-£ F7A 1 3£7 
2*- K^A*^-2 3^^g|ir^f-^2 0 <fcO 

0 b 0O^SJ:0/hS <^fiST4 

20 C£#njfg£fc£ 0 COfift, ^-;K7»J>^6 5^ 

/mbLr, ^p-*3 0©»wiBi(E»[*af«)sct*s 

[0 0 8 6 ] rtn-£ 1 Ott, 7y7J^IWLt^ 
-^7y>^7 1 <t^7JU~- F^7>;>^7 2 
lCfr&LT3m£ti2> 0 rtP-^10d ^7XFil 

tc*f 1x7^7;^- Kjl^t y >^7 2 €r^ur3tJ# 
3 nr. #-;K7 'J >^7 1 0*^UtS»3h 

- y >^7 2 K<fc oT30W*C i^figift 

30 

[0087] &m*-z 1 coaajfcRwens^-;^ 
y y >ye 5i7i/7;^- k;u^t y>^7 2*-en 

-en^^T;USKO*«:3tJ#r SflliSi Lr/J>Sffc*tt 
ft>£C£tcJ:!), W*©fffl{c*^-*2 0fc*tr53a$ 

* 2 0 «r»ar*»a?R 

[0 08 8] 7^TJI/-- K^U-^T y >^7 2SJ 4 
-Zy^lry b 44 ix> K^'U- h 7 5©fHCC«*n 
Sc<ttcj:0^7^ h*fil(Ott«««>3W¥ton. »jt© 

40 ffi*ffc#ttj&in* 0 

[0 0 8 9 ] @Eft-fe>lf 1 1 4«, A 
^-2 7©^^-;l/S2 7 b te2t*50T#P-* 3 0 © 
fltfB*tftffir*. X^r-;l/gIS2 7 b*— #©*f-il^<T 

y>^6 3. 6 4«icfc^r3a#$n-5-r>7 v - 

><-2 7CC— ttJBffir^CiiCiO. SIEftH2>1f 1 1 
4fC*tr**4r-;Ug|S2 7 b©^ft#/J\§ < flpiten, 
0fcft-te>tM 1 4©«liJ«tt*+^«:Wff-c**. 
[0090] fU. liC*5l>TX7"-*2 

50 ■r-^2 0©rtffl{c»*p}K*sfisr*. ^x- 
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T*tD-£3 OCDT^£- K5A*jnk-2 3^IaBE-r 

i»T^s*H^teScb*>o*?--#2 ooms&xu 

[0 09 1 ]#>^ttHi«»a»B % AD8 5£ 

* h 8 0*»«-r*?*SJ»ra. ^-r-^2 OO^^rCRiR 
U &W«8H»9 4i?C9 2<h^tftfc&§8 8*$«fcC«tiP 

8 e^mr>xmmo. 7yx-^ Lr ^mtcgdfe l 

[0092} -)*-^^t^7h80^Xf-^20$: 
»<S-rSS#il/ h 4 3 CO^^O CdteWa C <h&C<£ D % 

[0093] h 8 0cO&^rrJ^;H 5 

Stt&CiCcfcg, *-r-£2 OCD^aJ^^iCoi^ 
[0 0 9 4] *-*^*$r? h 8 o^n* 

[0 0 9 5 ] S.BHRaB8 7, 8 8^M^nfc^j? 
"92?>?«B*4 1 ai, *&f*KSS893. 94# 

+ h8 0CCtfJA 
[0 09 6 ] * fc % ffl3Lh^ ^»»/J^r * 0 . 

^^s^^^^m-fm^r^tc^ swi i 

T— ttftLfc:*-^ hgft&l 1 7*Rtt£C<fc{cj:»). 
§n>f;n 5tC®££®<^gi 1 l 8 tmUPHz^V 1 

[0 09 7 ] =l~v vmFu \ 1 713\ AD8 b t&US 
6£rta-£ l 0<bcDr^;^-;*k:§ea£ft£e<h&t 
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[0 09 8 ] :/^**u4 f 7^3*jR«**=F7^$ 

i»^5 0K:/7** y**T««3K:«K*7* 
fcgtf*;*^* h§ttSB5 0 a£WU Wn-^io^ 

«^7-f>12 5*i^ ^n-dr304'J>^ 
73 3K*^;* hWK#A#3*ittc>J:5«ciS|gTS* 
27*«A£»Jfi«:J:9. 1 
10 frtLXtc^-JT vt>7V 7 ±7'?*Z y^7»i3 9 

Hi 1CCX5* HW*3W«3&*ttt»«tt«:J:0, ^Jl^r- 
£ 1 ^CfcCi-CX^X h^S£^^£&#--;l>-<Ty > 
^6 3. 6 4. 1 lifi^Mit-r^Ct^m^hti. Cti 

20 [0100] ^^^«mr«fissn*ai*^r3 5«c» 
^144, 1 4 5*/M,T30t«**i* 0 cntccto, a 

W7»4 0{C|»< h?Sffi^^^^ y> 1 42^ 

^Lt77^^yf7tl»3«:A*3n^CWj:< . 

^*£y*~7^*g3K::fct>T;*^X h';K7'J> 
^13 0. 1 3 1, 1 3 6, 1 3 7. 1 4 ir*«?h 

T5o ^**y^r««3<kUJ*^rH4 0 

Ct77^^ ';t'7M3^+*7 3 5CDISt1-^^M 
[0101]§P-7^7 , ;>^144 1 1 4 5«§R 

ry>^i 4 4, 1 4 5r a io#^^*>^< on^ e 

CftlcJ:*)^ l ix>^>F^iehU-; 

-^CCfec^r, :77*dM;*T«»3£aa=FT3 5*i 

40 [0 10 2] * -Ob API 5 0tc^A$n-5^>f;b«, 

^ ^r;b ^ ? A -cr y > ^ 1 3 4 ku&ses tutsstt* 

8151, XU-7-135 CC»ffiSn/c«ttSB8 1 5 2 
^ilo-Crta-^Hl lrtcD^^;U^>7 y 1 5 3CC 
S^A-T^c y 1 5 3<<ci&\{stc*jji<D— 

mZ^isT Jls? y is *^<7 V Is <? \ 2 6 £M-?T ^ * 

S»Oil?L15 5, f 1 -/ ^^8B4 8«c»JSE$ti/cffl»© 
Al 56 ^rilor^n-^^r y >y 1 4 4, 1 45^ 
50 Wl*fT 3 5«:^^pn^ 0 §a-7 / <7'J>^144 1 
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[0103] Xv* h*WSP5 0 aCC^$*afc;f>r;U 
API 5 o ^ciA ^ ni) t 77^^ y t'7 IS 3 
^mti^r 3 5 »fc»Ma *-OUAP 1 

5 o srcflwes n£ * Y ;uiis§£:£T -^^r » * y 

[0104] ft<DJtlfeCDJg!tt£ It. ^Jl-t- * 10 

1 £x-r-£2 OtertD-* l 0 <L*tD-£ 3 0 left I, 

[0105] ^H^e-£ Uirtn-* 1 Oi^f 

[0106] S hltC^ &f Cs SfriBIUfeCWKS8r«Wa- 

^3 oirtu-* i o*sad*«:@e-r*«Sc<fcu/c^. 

CnCC^$n^^CDr«^< v ?fP-£3 0^1*30- 20 

[0107] mzpm<D&mc*5\,*x9\>a-z 3 

0 <hfta-£?S 1 0<Dffl^^:^n-encDSuS»6IRD 

[0108] ^/c, «s*7? ^6(c^r$ac*s^ 

[0 109] £ fc v 7 ^ £ — F'7A^a-2 3i>f>t 

[0110] gfc, ^~£;>^>*'f£ii9$4 1 a Kite 
S3g«SSS€rx>K^u- h7 SffldtcMLr^L, ^ 

[oiiiisife, ^^tju^^^^-^t y>^*i 2 6 
fc^^r^-F>rb^cTy>^^r4>J:i> 0 c<d*§ 

[0112] fcfc. *«Bj»f}fEllie6WBllS(0<fc 5*tx 40 

[affioffl^KW] 

[0 1 ] *mM<Dm&Ofc1&$:7ri?^JzfV y FSHtbil 
[02] {SJD< ^-£^<DK®0 o 

[03] Bri;<ia2o^HiA^rrfii3«P6S/tjEffiia. 

[04] |S]i;<B2(DB-B«K:i95KffiEI. 

[05] I^C<02CDC-C^tC?&9-fe^*U- h^'U- 50 
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hOIE®0c 

[06] mt< mZ<DD -DfalCiQ^Xf-- 5zr=r<!r ? 
h(DIE®0c 

[07] mt< 02<DE-ES£K»5K®0 O 
[08] HD<B2<DF-Fiafc»5:7Ci>h7 r u--h 
OIE®0o 

tH9]Bi;<^**y ^7««^<DKffiB. 
1 

3 7-7^^'JfTM 

4 >J^i/ 3 >^7i« 

5 f^ 7 b»t^7M 

6 »^7?f 

7 1t^T^-fe>^y 

8 1f^Tsr-fe>^y 
1 0 F*9C3-£ 

1 0 a F*3D-£f6a5 

10b 

1 1 

13 £fn-£F~7A 

15 3>OU 

20 Xf-^f 

2 1 37* 

2 3 T'}*- F^A#/n'- 

2 4 x>>>>Utfjf4 

2 7 >f>t-K7A*^- 

27a nmm 

27 b TsT-iVU 
30 ^n-£ 
30 a ftu-zmtSK 
30 b F*9P-^#a5 

3 1 -y->^*7 

3 2 b*~*> 

3 3 y>^7 

3 4 +t'J7 

3 5 tttfj^T 

4 0 ffi^Ttt 

4 1 $r/\£S?>y 

41a ^-^^^aS-SP 

4 3 *';U h 

44 h 

45 7D>h7'U^h 

4 6 -feAU-h^lz-h 

50 4*7^$ s»y 

50a *7Xh$t:fflS 
6 0 Z^vl-mjim 
57 

8 0 £*-2t?i*^r? h 

8 1 h7\ 

6 3 ^'-;K7'J>y 
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